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KEITH DAYMOND, M.CH. (ORTH.), F.R.CS.E, F.R.A.C s 
The subject of this lecture was chosen 
for a definite reason. I was confused 
about the various types of injury—all text-
books differ in their approach to the sub-
ject—and I hoped that you might be 
confused also. 
One of the reasons for the existing 
confusion is a legacy of surgical "proverbs" 
handed down to us by our forebears; "It 
is worse to sprain an ankle than to break 
it", "a sprained joint should be treated by 
rest", "never allow a sprained joint to 
become stiff" and so on. Another reason 
for confusion is that while first, second 
and third degree Pott's fractures are 
widely recognized, no one knows what to 
call a fracture that does not fit into these 
classic types. Finally, there is no uni-
versal classification of joint injuries. The 
classification formerly used was in three 
grades: 
(i) Sprain; 
(ii) Dislocation; 
(iii) Fracture dislocation. 
This classification of joint injuries has 
to be discarded because, for example, 
simple sprains need only a few days' rest, 
they can then be exercised and the patient 
will recover; if complicated sprains were 
treated in this way they would become 
chronic and never get better. 
1 Read at the second annual Blue Mountains Con-
vention (New South Wales Branch), July, 1959, 
A more satisfactory classification of 
joint injury is: 
i. Sprain of ligaments with simple 
stretching of fibres and normal stability 
of the joint. 
2. Avulsion of ligaments with or with-
out a fragment of bone and momentary 
dislocation of the joint. 
3. Dislocation and fracture-dislocation 
of the joint. 
Even in severe injuries, a ligament 
seldom tears in the centre: it tears at one 
or other end or attachment and it may or 
may not tear off a fragment of bone with it. 
We may build up an anatomical classi-
fication of ankle injuries as follows: 
A. Ligamentous injuries: 
(i) Lateral ligament 
(ii) Medial ligament. 
(iii) Tibiofibular ligament. 
B, Tendinous injuries: 
1. Tendo Achillis. 
(a) Tenosynovitis 
2. Plantaris. 
3. Peroneal tendons. 
C Bone injuries: 
1. Lateral malleolus. 
2 Medial malleolus. 
3. Posterior malleolus 
4. Os calcis. 
5. Talus. 
LIGAMENTOUS INJURIES 
The ligaments of the ankle joint are the 
medial or deltoid ligament, the lateral, 
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anterior and posterior ligaments and the 
tibiofibular ligaments. 
The medial ligament is strong. Its upper 
attachment is to the medial malleolus. The 
middle of the ligament is attached to the 
sustentaculum tali of the os calcis, the 
anterior fibres to the neck of the talus and 
the posterior fibres to the medial surface. 
The lateral ligament is also strong, but 
not so compact. It consists of three long 
"bands connected by weak loose fibres. The 
anterior and posterior bands go to the talus 
and the middle band goes downwards and 
slightly backwards to the os calcis. The 
anterior fibres go to the neck of the talus 
while the posterior fibres go to the lateral 
surface and the posterior surface near the 
os trigonum. 
The anterior and posterior ligaments of 
the ankle joint are weak and feeble: they 
do not limit movement. Dorsiflexion of 
the ankle is limited by the broader anterior 
part of the articular surface of the talus 
wedging between the tibia and fibula (that 
is, the mortice of the ankle joint). Plantar-
flexion is limited by the anterior fibres of 
the lateral ligament. In plantarflexion the 
mortice is not as firm because the posterior 
surface of the articular surface of the talus 
is narrower than the anterior surface. 
Hence injuries and dislocations are more 
liable to occur in plantarflexion. The axis 
of movement of the ankle joint passes 
through the tip of the fibula and below 
and behind the medial malleolus. The 
middle band of the lateral ligament is 
taut throughout, whereas the anterior band 
is taut in plantarflexion and the posterior 
in dorsiflexion. 
The function of the tibiofibular liga-
ments is to hold together the bones which 
constitute the mortice. These ligaments 
are strong and give stability to the ankle 
joint. Rupture causes a separated mortice 
and therefore an unstable joint. 
We can now discuss the various injuries 
to these ligaments. 
LATERAL LIGAMENT 
I . Sprain. The commonest ligamentous 
ankle injury is to sprain the lateral liga-
ment, that is, to tear this from one or other 
attachment. The commonest site of tear 
is the lower anterior part of the ligament, 
and hence the commonest site of tenderness 
is at its attachment near the neck of the 
talus. 
Treatment of this or any ligamentous 
sprain differs remarkably in various text-
books : some say rest from the start, others 
exercise to prevent stiffness. My belief is 
that any torn structure should be rested 
for sufficient time for healing to begin. By 
this I do not mean that the resting period 
should go on until complete healing has 
occurred, because if this should be the 
case stiffness is inevitable. Rest should be 
for about one week or until the swelling 
and pain have started to abate. Rest is 
helped by splinting in the form of strap-
ping, the most effective method being to 
apply thin strips of sticking plaster both 
longitudinally and circularly to try to make 
an external ligament, or alternatively, a 
crepe bandage. After the healing stage 
has commenced, active movement is started. 
This is aided by a preliminary course of 
heat (infrared and shortwave) and mas-
sage. In some patients the condition does 
not resolve and chronic pain or an un-
stable ankle, or both, remains. It is sur-
prising how many of these patients are 
cured by manipulation under a general 
anaesthetic, followed by active movements 
with physiotherapy. What must happen 
in such cases is that some intracapsular or 
extracapsular adhesions develop to cause 
the limited painful movement, so that 
breaking these gives relief. 
2. Avulsion of Lateral Ligament with 
Momentary Dislocation of Joint. This is 
confirmed radiologically. The treatment is 
immobilization in a below-knee plaster with 
a walking iron for ten weeks. 
If it is not treated thus recurrent dis-
location may occur. 
3. Recurrent Dislocation of the Ankle 
Joint. When an avulsed lateral ligament 
has been wrongly treated as a simple sprain 
by strapping, early movement and massage, 
recurrent dislocation of the talus occurs. 
The patient cannot walk on uneven ground, 
wear high-heeled shoes with security or 
play games. Many such patients have been 
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ineffectually treated for months as having 
chronically sprained ankles, adhesions, 
neurasthenia, or simply "weak ankles", by 
massage, faradism, manipulation and 
exercises. 
Treatment may be begun by wedging 
the outer side of the heel or by means of 
an inside iron and outside T-strap, but 
these methods are not satisfactory. The 
most effective treatment is a tenodesis, 
using the peroneus brevis to reconsti-
tute the lateral ligament (Watson Jones' 
operation). 
MEDIAL LIGAMENT 
Tearing of the medial ligament is very 
rare because of the stability of the talus 
in the mortice of the ankle joint. It is 
readily appreciated that inversion of the 
foot is much easier than eversion, and 
the range of movement of the talus and 
os calcis is greater inwards than outwards. 
The same movement follows when one 
stands on uneven ground and the foot 
twists: it twists inwards and not out-
wards, and consequently tears the lateral 
ligament and not the medial. 
INFERIOR TIBIOFIBULAR LIGAMENT 
The inferior tibiofibular ligament may 
rupture at the same time as the medial 
ligament. The treatment of this condition 
FIG ( ' 
is manipulation of the ankle followed by 
plaster immobilization for ten weeks, or 
insertion of a screw across from the fibula 
to the tibia (Figure i ) . 
INJURIES TO TENDONS 
I* Tendo A chillis 
The tendo Achillis is the largest tendon 
in the body and has a most important role 
in standing, walking and running. It is 
surrounded by a definite thickening of the 
deep fascia. Consequently, technically, it 
does not suffer a true tenosynovitis, but it 
does suffer a condition akin to this, namely, 
pain, swelling, redness and tenderness 
which is relieved by heat, rest and eleva-
tion of the heel of the shoe to take the 
strain off the tendon. 
The commonest rupture is spontaneous. 
Frequently father is showing his prowess 
and running in the father-and-son race at 
school. He feels a sudden blow in the 
back of the heel, stumbles and looks round 
to see who has thrown a stone at him. 
He has acute pain and cannot walk with-
out assistance. The tendon has suddenly 
ruptured because it has become degenerate 
and the sudden action of fast running is 
too great a strain in its weakened condi-
tion. Degeneration begins in all bodily 
structures after the age of about 20 years, 
but is more evident and advanced in 
avascular structures such as intervertebral 
discs and tendons (notably supraspinatus 
and tendo Achillis) than in the more 
vascular regions. Rupture of the tendon 
may be complete or incomplete. If com-
plete the tendon has to be sutured. 
If incomplete, plaster immobilization in 
plantarflexion will facilitate healing with-
out lengthening. It is worth noting that 
a rupture of the tendo Achillis may be 
overlooked if there is an associated 
fracture. 
Plantaris 
The "monkey muscle" or plantaris is 
described in most surgical books as a 
common site of rupture, but this does not 
occur as a separate entity. Occasionally 
it ruptures at the same time as the tendo 
Achillis, but frequently the tendo Achillis 
ruptures and the plantaris remains intact 
This finding is of great value surgically 
because the plantaris tendon can be cut 
from its insertion and used as a living 
tendon-suture material, superior to other 
materials such as wire, kangaroo tendon, 
silk or catgut. After suture of the tendo^ 
Achillis the leg is immobilized in a well-
padded split plaster with the foot in full 
plantarflexion. The degree of plantar-
flexion is reduced in a second plaster after 
two to three weeks. The total time in 
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plaster is six weeks, after which normal 
function returns with heat, massage, active 
exercises and normal walking, 
Peroneal Tendons 
Recurrent dislocation occurs when the 
tendons slip forwards if the groove on 
the lateral malleolus is too shallow. It 
occurs when the foot is dorsiflexed and 
corrects when the foot is plantarflexed. 
It is cured by raising an osteoperiosteal 
flap of bone with a chisel from the lateral 
malleolus so as to deepen the groove. 
INJURIES TO BONES 
Tibia and Fibula 
The issue is confused by the existence 
of a variety of classifications of fractures 
about the ankle joint. There are four 
major injuries: 
F/G 2 FIG 3 
FIT WALKING, PLASTER FIT NON-WALK1NQ PLASUR 
OR INTERNAL FIXATION 
or internal fixation is the appropriate 
treatment for the unstable fracture. A 
fracture involving, for example, the medial 
malleolus would be assessed and treated 
as shown in Figure 2 (stable fracture) or 
Figure 3 (unstable fracture). The type 
of internal fixation varies even in recent 
fashion. A Scherman screw may be put 
through one or other malleolus into the 
tibia (Figure 4) or one, two or three 
Rush nails may be inserted where appro-
priate (Figure 5). The advantage of early 
operative treatment is that physiotherapy 
may be started at the stage of early bony 
union instead of waiting, as necessary with 
plaster immobilization, for several weeks 
until there is no fear of the fragments 
shifting. By starting physiotherapy earlier 
and reducing the time in plaster the com-
plications of cedema of the leg, thickening 
round the ankle and joint stiffness are all 
materially reduced. 
F/G 4 
The treatment of a fractured os calcis 
is still one of our unsolved problems. An 
essential feature in dealing with these 
fractures is to know whether the subtaloid 
joint is involved or not. Those fractures 
not involving this joint do moderately well 
as regards ultimate function but even in 
these circumstances it may take six to 
twelve months to regain full movement 
and to lose pain on walking. 
Fractures involving the joint on the 
whole fare badly. The patients are left 
with a partially stiff subtaloid joint, pain 
Fracture of the lateral malleolus 
I alone or 
Fracture of the medial malleolus r 
*, t ( combined. 
rracture of the posterior malleolus 1 
Differences in treatment of these fractures 
depend on whether the stability of the 
ankle joint is in doubt or not. If not, 
rigid immobilization is unnecessary. A 
walking plaster or even strapping is the 
only treatment required for stable frac-
tures, whereas a rigid non-walking plaster 
F/G 5 
Some authorities believe that all frac-
tures of the ankle should be operated upon 
because although the bony damage is not 
great the ligamentous damage is. They 
advocate operative suture of the ruptured 
ligaments but I feel that this as a routine 
is going too far, 
Os Calcis 
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on walking, a limp and difficulty with 
footwear, whether the treatment is (a) 
masterly inactivity, (b) operative reduc-
tion, (c) arthrodesis, either as an im-
mediate measure or later, (d) spike reduc-
tion. The treatment is therefore not 
satisfactory. 
My experience is that with masterly 
inactivity the complaint of pain drags on 
for years, and, with early arthrodesis, 
technically the operation is extremely 
difficult, the resultant small stiff heel is 
not pain-free and the limp is troublesome. 
At the present time I favour closed spike 
reduction with radiographic control. A 
Steinman pin is inserted into the posterior 
fragment and reduction performed; an 
X-ray is taken and if both the reduction 
and the position of the pin are satisfactory 
the pin is driven further in towards the 
anterior end of the bone near the calcaneo-
cuboid joint. A plaster is applied, in-
corporating the pin, for six weeks followed 
by a walking plaster for a further six 
weeks. (Edema, joint stiffness, limp and 
some pain are all inevitable for the first 
few weeks or months after removal of 
the plaster. 
Talus 
Talus fractures are not common in my 
experience. Their great risk is the develop-
ment of avascular necrosis of the bone: if 
this occurs the chance of obtaining a good 
result is nil. 
SUMMARY 
An anatomical classification of injuries 
about the ankle joint is presented and 
some of the anatomical factors influencing 
diagnosis and management are discussed. 
Injuries, single and combined, to liga-
ments, tendons and bones are described 
with appropriate methods of treatment 
and some indication of the likely outcome. 
